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If the detection of oestrus is optimal, anoestrus lasts for 20 to 70 days in dairy cows Callahan et al., 1971 ; Schams et al., 1978 ; Pirchner et al., 1983 ; Richardson et al., 1983 ; Etherington et al., 1984) . This period is highly variable in suckled cows and lasts from 30 to 110 days (Wiltbank and Cook 1958 ; Oxenreider 1968 ; Graves et al., 1968 ; Casida et al., 1968 ; Short et al., 1972 ; Nancarrow et al., 1977 ; Holness et al., 1978 ; Wettemann et a/., 1978 ; Short et al., 1979 ; Dunn and Kaltenbach, 1980 ; Kesler et al., 1980 ; Randel, 1981 ; Montgomery, 1982 ; Peters and Riley, 1982 . Jainudeen et al., 1982 Bastidas et al., 1984 ;  King and Mc Leod, 1983 Leod, /1984 Hansen and Hauser, 1984 ; Montgomery et al., 1985) .
Assay of progesterone in plasma or milk has shown that 88 % of animals of dairy breeds have an luteal activity present by 35 days after calving (Ball and Lamming, 1983) and 95 % within 50 days (Bulman and Lamming, 1978) . According to different authors, the first rise of progesterone appears between 16 and 69 days after calving in dairy cows (Webb et al., 1977 (Webb et al., , 1980 Pirchner et al., 1983) and between 56 and 96 days in suckled cows (Fonseca et al., 1980 ; Peters and Riley 1982 ; Jainudeen et al., 1982 Jainudeen et al., /1983 Montgomery et al., 1985) .
It is possible to detect ovarian follicles by rectal palpation in both milked and suckled cow from the second week after calving (Saiduddin et al., 1968 ; Callahan et al., 1971 ; Kesler et al., 1979 ; Webb et al., 1980 ; Kesler et al., 1980 ; Stevenson et al., 1983 (Wiltbank et al., 1962 (Wiltbank et al., , 1964 Dunn et al., 1969 ; Lammond, 1970 ; Corah et al., 1975 ; Whitman et a/., 1975 ; Duffour, 1975 ; Holness et al., 1978 ; Carstairs et al., 1980 ; Dunn and Kaltenbach, 1980 ; Gauthier and Thimonnier, 1982 ; Peters and Riley, 1982 ; Mc Leod, 1983/1984 ; Rutter and Randel, 1984) . Some authors have found that overfeeding improves ovarian (Wiltbank et al., 1962 (Wiltbank et al., , 1964 Hansen et al., 1982) or pituitary (Beal et al., 1978 ; Jordan and Swanson, 1979 ; Lishman et al., 1979 ; Moss et al., 1982) function. Others have found no relation between feeding and the ovarian (Lishman et al., 1979 ; Carstairs et al., 1980) or pituitary (Hill et a/., 1970 ; Dunn et al., 1974 ; Spitzer et al., 1978 ; Haresign, 1981 ; Rutter and Randel, 1984) activity.
Little is known about the mechanism under which diet exerts its effect. It is conceivable that feeding influences the ovarian response to gonadotropins (Gombe and Hansel, 1973) . There was a positive correlation between the degree of fatness of an animal and the plasma concentration of 17 !3-oestradiol, 7 weeks after calving (Lishman et al., 1979) .
Feeding affects the release of luteinizing hormone (LHI and subsequent luteal function Spitzer et al., 1975 ; Apgar et al., 1975 ; Beal et al., 1978) . It has been observed that the release of LH induced by gonadotropin releasing hormone (GnRH) injection was greater in underfed heifers (Beal et al., 1978 ; Gauthier and Mauleon, 1983) , underfed ewes (Haresign, 1981) and underfed rats (Campbell et al., 1977) (Cummins et al., 1975 ; Beal et al., 1978) or have noted a lower release of LH (Lishman et al., 1979 ; Jordan and Swanson, 1979 ; Echterkamp et al., 1982) .
In the same way, underfed animals after calving have lower plasma (Terqui et a/., 1982 ; Echterkamp et al., 1982 ; or pituitary LH concentrations (Beal et al., 1978 Leod, 1983 Leod, /1984 Tervit et al., 1977) . It also depends on calving difficulty. Dystocia and retained placenta, both of which extend the duration of uterine involution, reduce the rate of pregnancies 100 days after calving (Laster et al., 1973) and result in a longer acyclic period after calving (Erb et al., 19581 . The presence of a bull in a herd reduces the time before resumption of cyclic activity (male effect) (Zalesky et al., 1984) .
Season or photoperiod (Tucker, 1982) also changes the duration of anoestrus after calving (Thibault et al., 1966 ; Montgomery et al., 1980) . The longer the duration of illumination at the time of calving, the shorter the duration of anoestrus (Bulman and Lamming, 1978 ; Peters and Riley, 1982 ; Hansen and Hauser, 1983 Leod, 1983/19841 . This effect is even more important in primiparous than in pluriparous animals. It is also increased by an inadequate diet (Hansen and Hauser, 1983 ; Montgomery et al., 1985) . How this effect works is still rather vague. Higher plasma LH (Mc Natty et al., 1984) and prolactin concentrations (Munro et a/., 1980 ; Mc Natty et al., 1984) in summer than in winter could be the explanation, though it is not corroborated by some authors (Hansen and Hauser, 1984 (Clapp, 1937 ; Graves et al., 1968 ; Morrow et a/., 1969 ; Short et al., 1972 ; Randel and Walker, 1976 ; Edgerton, 1980) . This interval is shortened by early weaning (Smith and Vincent, 1972 ; Laster et al., 1973 ; Bellows et al., 1974 ; Carter et al., 1980) or by a temporary suspension (48 to 72 hr) of suckling (Smith et al., 1979 ; Dunn et al., 1985) .
This influence depends on the intensity of the mammary stimulation.
According (Kaiser, 1975) . As a matter of fact, the duration of anoestrus is longer when access to the mammary glands is ad libitum than if it is restricted to one or a few daily periods Montgomery, 1982 ; Randel and Walker, 1976 Pregnancy has an inhibitory effect on the sensitivity of the pituitary to hypothalamic GnRH .
The sensitivity of the hypophysis to GnRH and LH plasma concentrations gradually increases after calving. The same holds true for GnRH pulsatile release which increases from 0-0,25 pulse an hour to 0,25-1,25 pulse an hour (Echterkamp and Hansel, 1973 ; Kesler et al., 1977 ; Webb et al., 1980 ; Peters er al., 1981 ; Britt, 1979 ; Rawlings et al., 1980 ; Webb et al., 1980 ; Foster et al., 1980 ; Peters et al., 1981 ; Ramirez-Godinez et al., 1982 ; Azzazi et al., 19831 .
The time of appearance of this pulsatile release and of pituitary sensitivity varies according to breed. In dairy cows, the pulsatile release of LH and the sensitivity of the pituitary to hypothalamic GnRH appears 10 days after calving and is greater between 12 and 15 days after calving (Echterkamp and Hansel, 1973 ; Kesler et al., 1977 Kesler et al., , 1979 Peters et al., 1981) . On the other hand, in suckled cows, suckling induces a difference in the time of appearance and intensity of this response, extending up to 20-30 days after calving (Radford et a/., 1978 ; Irvin et al., 1981 ; Peters et al., 1981 Suckling may have an effect at three levels. It reduces the frequency Walters et al., 1982a ; Edwards, 1985) and amplitude of LH release (Radford et al., 1978 ; Troxel et al., 1980 ; Webb et al., 1980 , pituitary sensitivity to GnRH (Carruthers et al., 1978 ; Smith et al., 1981) and pulsatile release of GnRH by the hypothalamus Walters et al., 1982c ; Schallenberger and Peterson, 1982 (Schams et al., 1973 ; Kesler et al., 1977 ; Webb et al., 1977 ; Schallenberger et al., 1978 ; Smith et al., 1981 ; Walters et al., 1982c) .
At last, as well as a diminution in the interval between injection of oestradiol or GnRH and the LH peak, there is also an increase in the amplitude of this peak during the first 4 weeks after calving (Stevenson et al., 1983 ; Azzazi et al., 1983) . The magnitude of the GnRH-induced release of LH was directly proportionnal to follicular diameter (Smith et al., 1983 ; Lishman et al., 1979) and oestrogen concentrations in postpartum cattle (Fernandes et al., 1978 Manns et al., 1983) but tend to increase during the first few days after calving (Webb et al., 1980 ; Peters et al., 19811. ) .
Suckling does not affect FSH plasma concentrations Convey et al., 1983) or the number of ovarian receptors to FSH (Walters et a/., 1982a). It seems that during the early days of the postpartum period, the role of this hormone is of a facilitating or permissive nature (Webb et al., 1980 ; Walters et al., 1982c ; Peters and Lamming, 1984) because it induces the formation of LH receptors on granulosa cells under influence of oestrogen (Richards et al., 1976) .
3.3. Oestrogens.
Concentrations of oestrogens (17 (1-oestradiol and oestrone) in blood plasma progressively increase toward the end of pregnancy and are at their highest 24-48 hours before calving (Smith et al., 1973 ; Arije et al., 1974 ; Stellflug et al., 1978) . Peripheral levels of oestradiol-17a fall after calving and then fluctuate considerably before first ovulation (Pope, 1982) .
Oestrogens such as 17 (3-oestradiol and to a lesser extent oestrone (Azzazi and Garverick, 1984) are involved in the effects of suckling on the hypothalamohypophyseal axis. In the hypothalamus, suckling increases the threshold of sensitivity to the negative retro-action of oestradiol on the tonic center (Acosta et al., 1983) . Suckling inhibits oestrogen synthesis by the follicular cells (Bellin et a/., 1984) for a few days but not for three weeks after calving (Walters et al., 1982a (Zolman et al., 1974 ; Yen et al., 1974 ; Kesler et al., 1977 ; Beck et al., 1978 ; Hsueh et al., 1979 ; Zaied et al., 1980 ; Kesner et al., 1981 ; Azzazi et al., 1983 ; Peters, 1984) .
This effect depends on the dose of oestrogens. High doses (10 mg) of oestradiol benzoate inhibit the pituitary response to GnRH (Barraclough, 1973 ; Manns and Richardson, 1976) and low doses increase this response (Hobson and Hansel, 1972) . It also depends on the right time of injection in relation to calving (Stevenson et al., 1983) and on the period of injection. In ovariectomised ewes treated (for a period equivalent to that of gestation) with a daily dose of oestradiol equivalent to that which occurs during gestation, there is a progressive reduction in the amount of LH released following GnRH injection and also a fall in pituitary LH, both these parameters being directly correlated. Simultaneously there was an increase in the number of GnRH receptors in the pituitary (Crowder et al., 1982 (Tang, 1977) .
Progesterone.
Concentrations of progesterone in the plasma of cows are high throughout gestation. They diminish slowly during the final 3-4 weeks and rapidly 2-3 days before calving (Short, 1958 ; Randel and Erb, 1971 ; Smith et al., 1973 (Webb et al., 1977 ; Lishman et al., 1979 ; Kesler et al., 1980 ; Fonseca et al., 1980 ; Sheffel et al., 1980 ; Troxel et al., 1983) or after early weaning (Odde et al., 1980) or limited suckling with (Dunn et al., 1985) or without (Flood et al., 1979) GnRH injection. Many hypotheses have been put forward to explain this.
Morphological and endocrine studies (Manns et al., 1983) (Ramirez-Godinez et al., 1982a) .
Progesterone might be formed by a follicle which has failed to ovulate (Tribble et al., 1973 ; Corah et al., 1974 ; Webb et al., 1980) . The absence of differences in LH plasma concentrations observed before or after an oestrus associated with a short cycle does not lead one to a conclusion of an insufficient LH synthesis (Ramirez-Godinez et al., 1982a) .
The reduced lifespan might be related to GnRH-induced LH surge having a short duration (Guilbaut et al., 1981 (Guilbaut et al., , 1984b may be responsible for this premature luteolysis and short luteal phase (Troxel and Kesler, 1984b (Beal et al., 1980) . Oxytocin injected (Troxel et al., 1984) or released in response to milking or suckling or the presence of uterine infection (Roberts et al., 1975 ; Lindell et al., 1982 ; Watson, 1984) may be responsible for an increased concentration of PGFM and consequently earlier luteolysis and earlier resumption of a normal luteal phase (Madej et al., 1984) . It has also been shown that intrauterine infusion of indomethacin, an inhibitor of prostaglandins synthesis, not only diminishes basal or induced concentrations of oxytocin and of the PGF metabolite (Troxel et al., 1984) but also prolongs the life of corpora lutea induced by GnRH (Troxel and Kesler, 1984a .
The mechanism of this effect is still unknown.
A direct effect on the ovary cannot be ruled out, although experiments on rats have failed to confirm the role of progesterone in follicular development (Saiduddin and Zassenhaus, 1978) . A local utero-ovarian mechanism has also been proposed. In the first days after calving, the ovary bearing the gestation corpus luteum produces smaller follicles than the contralateral ovary (Lewis et al., 1984) . The oestrogen concentration of these follicles is also smaller . This has also been observed during the oestrus cycle (Matton et al., 1981 ; Brantmeier et al., 1984) . Thirty days after calving, a corpus luteum or a follicle is less often palpated on the ipsilateral ovary than on the contralateral ovary (Lewis et al., 1984) , which confirms earlier reports about the location of the first ovulation (Marion and Gier, 1968) . It is possible that through the prostaglandins it synthesizes, the involuting pregnant horn influences the ipsilateral ovary more than the contralateral ovary (Guilbaut et al., 1983) . It has been suggested that progesterone could influence the concentrations of luteolytic and luteotropic factors . It has been shown that progesterone pretreatment induces low and constant concentrations of PGFM, though not to a significant degree (Troxel and Kesler, 1984c ). An effect of progesterone on the hypothalamo-hypophyseal axis cannot be ruled out. It is well known that during the oestral cycle progesterone decreases the pulsatile secretion of LH (Ireland and Roche, 1982) , because it has a negative feedback effect on its synthesis in the pituitary (Echterkamp and Hansel, 1973 ; Convey et al., 1977) . This effect acts on higher nervous centers since progesterone modifies neither the LH content nor the number of GnRH receptors in the pituitary (Moss et al., 19811 . This sensitivity of the pituitary to negative feedback exercised by progesterone increases during the postpartum period (Peters et al., 1983) . During the postpartum period, the amplitude and the duration of the LH peak induced by GnRH injection is higher in animals pretreated with progesterone Troxel and Kesler, 1984c) . Such an effect has not been confirmed by others (Williams et al., 1982 ; Azzazi et al., 1983) . This observation should be taken in the context of the higher frequency of ovulation which occurs after progesterone treatment (Troxel and Kesler, 1984c) . However, this did not occur after norgestomet treatment 40 days after calving .
The opposing effects of progesterone on LH release are not necessarily contradictory. They may depend on the timing of the experiment in the period after calving. Thus the effect may be inhibitory during the first 3 weeks (Williams et al., 1982 ; Azzazi et al., 1983) and stimulatory later Troxel and Kesler, 1984c) . The further away from calving it is given, the more likely it is for progesterone to have a favourable effect on LH release and the amount of progesterone synthesized by the resulting corpus luteum (Peters et al., 1983) . This inhibitory effect is brought about by a decrease in the amount of GnRH released, by a decrease of the self-regulating (or self-priming) effect of GnRH (Kesner et a/., 1982 ; Padmanabhan, 1982) or by oestradiol acting on the pituitary receptors of GnRH (Azzazi et al., 1983) .
3.5. Prolactin.
During lactation, prolactin is released in response to a mammary stimulation (Tucker, 19711 . In rats (Amenomori et al., 1970) and in women (Rolland et al., 1975) , the high blood prolactin concentrations are closely correlated with the gonadotropin synthesis inhibition. On the other hand, the high induced blood prolactin concentrations in rats or gestation or lactation (Reeves et al., 1982) is accompanied by a reduction of the number of pituitary GnRH receptors.
In the bovine, the anti-gonadotropic effect of prolactin cannot be accepted. The prolactin plasma concentrations are the same in milked or suckled cows (Goodman et al., 1979 ; Smith et al., 19811 , and in dairy cattle they are associated with increased milk yields (Akers et al., 1980) . Prolactin release is not systematically connected with suckling (Gimenez et al., 1980 ; Convey et al., 1983) . Moreover, anoestrus length was observed by some (Chang et al., 1981) but not others (Webb et al., 1980) to be closely correlated with plasma prolactin concentrations. Finally, the injection of prolactin (Forrest et al., 1980) or of bromocryptin (Williams and Ray, 1980) , an inhibitor of prolactin release, influences neither the variations of LH or FSH concentrations nor the resumption of cyclic activity after calving delay at least in bovines. However, we cannot rule out an ovarian local effect of this hormone on the synthesis of progesterone (Mc Natty et al., 1976 , 1977 and on follicular development (Tsai-Morris et a/., 1983) . The prolactin follicular concentration and the number of LH receptors are in fact significantly higher in weaned cows than in suckled cows (Walters et al., 1982a (Channing, 1978 ; Fraser, 1982 ; Sharpe, 1982) cannot play a determining part in the LH release mechanism after calving.
The presence of higher concentrations of glucocorticoids in the blood of suckled than non suckled cows before (Wagner and Oxenreider, 1972 ; or after (Dunlap et al., 1981 ; Ellicott et al., 1981) 
